Abstract: This paper studies previous research on capital market integration and applies a simple international capital asset pricing model by considering the incompleteness in market integration and heteroscedasticity of the market returns. When we disregarded those two factors, we found that stock markets were integrated and the law of one price on risk premiums prevails. However, when the factors were considered, the markets were just partially integrated.
Introduction
The introduction of the euro in European countries is often cited as an example of the countries' ultimate goal of being merged into a single market. Before the introduction of the single currency, the European Union (EU) countries harmonized their trade policies and made freer the trade of goods, services, and human capital (labor market integration) among the members. Meanwhile, the ASEAN countries seem to follow the steps taken by the EU in liberalizing their markets. However, the use of a single currency in the ASEAN group seems not to be expected in the near future. Many studies linked the steps necessary to integrate the markets to the theory of the optimum currency area (OCA). The theory of the OCA, first proposed by Mundell (1963) is what inspires such market integration efforts. There is a general consensus that economic liberalization in emerging economies should begin with trade liberalization and be followed by the deregulation of domestic financial markets before lifting restrictions on capital account transactions (Park and Wyplosz 2010: 41) .
The East Asian countries, especially the ASEAN countries, have largely followed the sequencing strategy; they started lowering tariffs and non-tariff barriers long before taking steps to liberalize and open their financial markets. Thus, the markets might be regionally integrated, but in a worldwide context, they are not completely integrated.
If financial liberalization is to be effective, the financial market in a country must, at the very least, be partially integrated with the world's financial markets. In this case, both the domestic market and world market risks are prominent factors in pricing assets traded in the market. In the case of the emerging financial markets, especially those in Asia, where the intensity of the market liberalization processes is the highest, the market might only be regionally integrated because after liberalization, significant indirect barriers remain in place, so that the efforts fail to attract foreign (offshore) investments. However, as the process of integration is continuously taking place around the world, the state of integration might change in the future. Regarding the issues, the measure of market integration must be, in some circumstances, time-varying in-so-far as emerging markets may evolve from a segmented state to an integrated state through time and vice versa (Arouri et al. 2010 ).
In the case of fully integrated markets, the law of one price should prevail. In this case, assets of the same risk issued or traded in different markets should command identical expected returns. More precisely, the price of risk as the factor in the asset pricing also must be priced identically across the markets where the asset is traded. As evidence that markets are fully integrated, the empirical study must show that only world risk factors are relevant in explaining the dynamics of expected returns across markets. Harvey (1995) tested an international version of CAPM (ICAPM), and used the MSCI world market index as a proxy of the world market to measure worldwide market systematic risk. The results show a low significance of the global betas for almost all emerging markets.
Other studies on capital market integration can also be found in the following papers amongst abundant literature in this area of study. Buch (2004) did an extensive study of literature in the financial market integration research area, especially for the bond markets in the Euro countries. Adler and Dumas (1983) studied co-variances of asset returns and inflation rates in all countries, meanwhile the examination on two-factor models can be traced back to the works of Ferson and Harvey (1994) and Harvey (1995) where an aggregate index of currency returns is introduced to the single-factor ICAPM. The exchange rate factor is, however, found to have marginal explanatory power over the 1976-1992 period in describing the dynamics of emerging market returns.
For investors, the more integrated the markets are, the fewer the benefits of forming an internationally diversified portfolio. This is because when markets are becoming more integrated; asset prices are highly covaried, such that reducing diversifiable risk would be less feasible. In addition, it is not only the asset price or returns that are covaried, but also the volatility. Thus, the costs associated with the higher degree of market integration are at their least in the form of lower opportunity to diversify assets and the higher chances of accepting imported volatility and shocks from the other markets. In previous empirical studies, we can find some supporting evidence of contagion or volatility spill-over. For example, King and Wadhwani (1990) test for an increase in stock market correlations between the United States, the United Kingdom, and Japan and find that cross-market correlations increased significantly after the US market crash in 1987. Lee and Kim (1993) extend this analysis to 12 major markets and find further evidence of contagion: average weekly crossmarket correlations increased from 0.23 before the 1987 US crash to 0.39 afterwards. Calvo and Reinhart (1996) used this approach to test for contagion in stock prices and Brady bonds after the 1994 Mexican peso crisis. They find that cross-market correlations increased for many emerging markets during the crisis. To summarize, each of these tests based on cross-market correlation coefficients reach the same general conclusion: there was a statistically significant increase in crossmarket correlation coefficients during the relevant crisis and, therefore, contagion occurred.
However, in the later period, the comovement in conditional cross-variances was re-examined by Forbes and Rigobon (2002) . They found that there was a high level of market co-movement in all the periods of the analyzed sample, not only during the crisis. The result indicates that the degree of integration should be stable and high. In such a situation, the benefit of forming an internationally diversified portfolio would vanish quickly, as a market shock in one country is transmitted instantaneously to the other markets.
In examining the completeness of the integration, the empirical researches above were mainly based on a multi-factor model that comprises several systematic risk factors: the worldwide market risk, the exchange rate risk, the changes in commodity prices, the inflation rate, and the world business cycle. The results from previous studies show that inclusion of the additional factors does not help to improve the model's explanatory power, compared to the single-and two-factor models.
However, as to the critiques of the CAPM itself (see, for example Fama and French, 2004 ) the above-presented empirical results are unable to offer us a definitive conclusion as to whether the asset-pricing models are misspecified or that the full market integration is not a feasible assumption for the markets. The misspecification of the model is not only because of the inclusion of inappropriate additional risk factors, but also because the proxy of the world market portfolio may not be lying in the efficient fron-tier, and/or at a tangent of the capital market line. The author seeks to overcome the latter by constructing a world market portfolio from the composing assets and performing a Merton procedure for deriving the efficient frontier and the capital market line (Setiawan 2012) . By doing so, a world portfolio that is mean-variance efficient and at the tangency of the capital market line is assured. The results indicate that markets are completely integrated when we applied the model that assumes completely integrated markets and disregards the hetorscadasticity and interdependence of the markets returns. Since the above constructed world market portfolio is not a common practice in the real world, this paper investigates the use of the MSCI World Index as a proxy of the world market portfolio, for examining the degree of integration and the law of one price on the world market risk premium.
Data
Using more recent data, the facts presented by Arouri et al. (2010) are confirmed. From Figure 1 , it is apparent that the emerging markets outperformed the developed markets. The correlation of returns between the world index (ACWI) and emerging market index (EM) is 0.956; it is significantly higher than that between the ACWI and the developed market index (EAFE), 0.776. Meanwhile, Table 1 shows that the emerging markets have higher average monthly returns and standard deviations than those of the developed markets.
The international assets in this study consist of 12 stock market indexes from different countries: US-S&P500 (US), German-DAX (GE), Hong Kong-Hang Seng (HK), Japan-Nikkei225 (JP), SingaporeStrait Times (SI), United Kingdom FTSE100 (UK), Argentina-MERVAL (AR), Brazil-BOVESPA (BR), China-SSEC (CH), Indonesia-IHSG (ID), Malaysia-KLSE (MA), and Mexico-IPC (ME). The market indexes are adjusted to a US dollar value by multiplying them with the local currency per US dollar value exchange rate. The MSCI ACWI index was obtained from MSCI's website (http://www.msci.com), the other market indexes were obtained from Yahoo Finance (http://finance.yahoo.com), and the exchange rates were obtained from OANDA (http://www.oanda.com).
The test of CAPM for international assets pricing in the US uses monthly observations from 1997m7 until 2012m7. The riskfree asset is represented by US 3-month Tbills, while the world market portfolio is proxied by the MSCI ACWI index.
A plot of the excess returns of developed markets and emerging markets is shown in Figures 2 and 3 
Asset Pricing Models
This paper utilized the capital asset pricing model (CAPM) with time-varying beta. In addition, the homogeneity of the world market risk premium across the markets will be investigated to indicate whether the law of one price in risk pricing holds. The latter also indicates the degree of integration of the stock markets being analyzed.
CAPM is one of the most popular asset pricing methods in use. The model was independently developed by Jack Treynor (1961 Treynor ( , 1962 , William Sharpe (1964) , John Lintner (1965) and Jan Mossin (1966) . One important contribution to the easy understanding of CAPM was the work of Robert C. Merton (1972) , in his work in providing an analytical solution to the following portfolio choice problem: Given the expected returns and the matrix of co-variances of returns for n individual assets, find the set of portfolio weights that minimizes the variance of the portfolio for each feasible portfolio expected return. The latter is known as a method to obtain the efficient frontier.
Issues in Testing CAPM
As a theory, CAPM justifies the practice of investing in a broad market portfolio of stocks and bonds. This insight has led to the growth of "indexed" mutual funds and exchange-traded funds (ETFs) that hold market-weighted portfolios of stocks and bonds (Pennacchi 2008: 61) . The use of market- CH ME weighted portfolios of stocks as a proxy of the market portfolio has been extensively found in many previous empirical works that examined CAPM. However, as earlier mentioned in the derivation of CAPM, the market porfolio is not only a mean-variance (risky-only) efficient portfolio, but also a tangency portfolio of the capital market line. The findings in previous empirical works that reject CAPM may be attributed to the use of "false" market portfolios, such as a market capitalization weighted index (i.e. S&P500 index in the US stock market). Such an index may be a mean-variance efficient portfolio, but we cannot be assured that the index is also the tangency portfolio. The same issue also prevails in applying and testing CAPM for international asset pricing; previous empirical works usually relied on a "world index" such as the MSCI world index as the proxy of the world market portfolio.
where is a vector of national stock markets returns ( ), is a scalar of risk free rate in a country where other stock market indexes are traded, is the n x 1 vector whose i th element is . An unbiased estimate of it can be obtained by running an Ordinary Least Square (OLS) regression of asset i's excess return on the market portfolio's excess return. The orthogonal, mean-zero residual of the OLS is sometimes referred to as an idiosyncratic, unsystematic, or diversifiable risk. This is the particular asset's risk that is eliminated or diversified away when the asset is held in the market portfolio. Since the individual who invests optimally can eliminate this portion of the asset's risk, there is no "price" or "risk premium" attached to it in the sense that the asset's equilibrium expected return is not altered by it.
When we want to apply CAPM for international asset pricing, the orthogonality of the residuals must hold if the markets where the international assets come from are completely integrated. Assuming that the markets are completely integrated, CAPM can be tested and/or applied in a cross-section regression framework or equation-by-equation OLS in a dynamic time series setting. As the main theme in this paper on dynamic international asset pricing, CAPM with time-varying beta can be tested in the following model:
The model in (2) is a modified version of the cross-section test model for CAPM in which we let the market risk ( ) for each asset vary across time and assets. In addition, a measure of home bias is added by a variable of the conditional standard deviation of the residuals ( ). In order to obtain , we may apply the diagonal BEKK multivariate GARCH model. In the diagonal BEKK model, the system mean equation consists of returns of both risky asset i and the (world) market return as the dependent variables, and constants as the independent variables. t in which the positive definiteness of the matrix is assured. Having the conditional variance/co-variance matrix in hand, we can estimate , where and are conditional co-variance between the return of asset i and the market return M, at time t, and conditional market return (M) variance at time t respectively. Model (2) hence could be estimated by equation-byequation GARCH model. One of the univariate GARCH models that may be used for estimating the parameters in (2) is the EGARCH model.
The variance specification for model (2) is assumed to follow EGARCH(1,1) as follows:
The parameters in (2) and (3) are stored in vector and are estimated by a maximum likelihood estimation (MLE) method. Assuming that errors in (2) are normally distributed, the contribution to the log-likelihood for observation t is:
Testing model (2) as an estimation on equation-by-equation univariate GARCH model implies that for . In other words, we are assuming that the idiosyncratic risk, as represented by is uncorrelated with that of the other markets, and if CAPM is true, then we should only be concerned with the systematic or market risk represented by the beta.
However, as mentioned earlier in previous sections, many empirical works on testing and measuring the degree of financial market integration often found that financial markets around the world were not completely integrated (partially or mildly integrated). As a consequence, the idiosyncratic risk (in this context, it may also be called the country-specific risk) in each market is often found to be correlated with that of the other markets. Thus, tests of CAPM based on OLS that ignore the co-variance of the residuals may become inefficient in estimating the parameters in the test model. This is what will be addressed in this paper. To overcome the issues, the author also examined the CAPM for international asset pricing using Seemingly Unrelated Regression (SUR) and SUR with GARCH.
Findings
As pointed out by Chelley-Steely et al. (1998) , the markets are said to be integrated if we fail to find a co-integrating equation among the markets (if a co-integrating equation exists, one may do arbitrage by utilizing published information in the past). Table 2 shows Johansen's Co-integration test for pairs of stock markets returns and the world market returns (MSCI ACWI). The Argentine stock market seems to have a long-term relationship with the world stock market; historical prices of the world index might be used for estimating the returns of the Argentinian market. Among the developed stock markets, the Japanese stock market is the market with the lowest degree of integration to the world market, as we can see from the trace statistic and maximum eigenvalue statistic that is just (4) the second highest after the Argentinian stock market (one co-integrating equation is found to be below the 7 percent percent significance level). These findings are evidence that the stock markets were not completely integrated, even for the developed stock markets such as the Tokyo Stock Exchange.
Testing CAPM using an equation-byequation estimation of model (2) implies that we ignore two important properties of the data: (i) the existence of GARCH errors structure, and (ii) stock markets were not completely integrated such that the idiosyncratic risk (also known as the diversifiable risk) cannot be completely removed by forming an internationally diversified portfolio. The result of the CAPM test under this setting can be seen in Table 3 .
As we can see in Table 3 , using the 10 percent significance level, CAPM is rejected for estimating the excess stock market returns of Singapore, Argentina, China, Indonesia, and Malaysia. The premia for market risk (beta) are also different across the assets. It indicates that the market risk is priced differently for assets from foreign markets. Moreover, the idiosyncratic risk seems to be priced in some markets (Argentina and China), while the common world factor (beta) is not priced significantly. From this test, one may conclude that CAPM does not work for pricing the international assets. However, note that we ig- Figure 2 and Figure 3 , volatility clustering in the excess returns is very likely to be present. Applying a diagonal BEKK for testing the CAPM (model (2) specifies the mean equation of each asset in the SUR system equation), we may tackle the presence of the errors structure. Table 6 shows the CAPM test results under the SUR-GARCH model. The estimated parameters were obtained from the diagonal BEKK model estimated by maximum likelihood estimation (MLE). A test of the joint hypothesis that all intercepts are 0 cannot be rejected. However, the significance level for rejecting the homogeneity of market risk premia is increasing. Under the 10 percent significance level, we reject that the market risk premia are identical across the assets. The latter indicates that the market risk is priced differently for assets from different markets.
The test under the SUR-GARCH framework warns us that ignoring the cross-correlation of error terms in the CAPM test model and the multivariate GARCH errors structure may significantly change the verdict of the applicability of CAPM in pricing the international assets.
Applying SUR-GARCH enables us to test dynamic beta CAPM under both completely integrated (the idiosyncratic risk is uncorrelated with that of other markets) or partially integrated markets (the idiosyncratic risk may be correlated with that of other markets). This is the advantage of using the SUR-GARCH framework in testing CAPM. However, as the number of assets we want to analyze is increasing, the number of parameters to be estimated is exploding, such that the MLE is becoming unfeasible.
In the empirical example of the test above, we used the monthly data from 15-year observations (180 observations). In that situation the MLE is still feasible and we can see the results as shown in Table 6 . When high frequency (i.e., weekly or daily) data are used in the analysis, the MLE fails to estimate the parameters. This is the disadvantage of using the MLE.
Summary and Conclusions
We found that CAPM is fully applicable and the risk premiums for the assets are equal when an OLS estimation was carried out. However, when heteroscedasticity and incompleteness of the market integration were considered, CAPM could not be justified as a good model for pricing the international assets. Given the results above, there is some inconsistency with regard to drawing conclusions about the applicability of CAPM in international assets pricing. This inconsistency may be due to the estimation method being used for the test, as described earlier. The other possible reason is because of the world market portfolio. The MSCI ACWI index is a value-weighted index, meaning that the proportion of assets from different markets in the index is always non-negative. The index is traded as an ETF in some markets around the world, including in the US. Note that the MSCI ACWI index or its derivative index (ETF) directly tracks the price of the composing assets in the other markets, regardless of the dynamics of the demand of the index, let us say, in the US. Thus, the weights of the assets in that portfolio (index) were not obtained from an optimization problem as assumed by CAPM. Although the composing assets in that index may include all possible representative assets from almost all stock markets around the world, we cannot be assured that such an index is not only meanvariance efficient, but also the tangency portfolio of the capital market line. With regard to this issue, the rejection of CAPM in a test using such an index as a proxy of the world market portfolio may also be due to the inappropriate world market proxy.
